Background: Colorectal cancer (CRC) is the second most common cancer in the US. Despite evidence that screening reduces CRC incidence and mortality, screening rates are sub-optimal with disparities by race/ethnicity, income, and geography. Rural-urban differences in CRC screening are understudied even though approximately one-fifth of the US population lives in rural areas. This focus on urban populations limits the generalizability and dissemination potential of screening interventions. Methods: Using community-based participatory research (CBPR) principles, we designed a cluster-randomized trial, adaptable to a range of settings, including rural and urban health centers. We enrolled 483 participants across 11 health centers representing 2 separate networks. Both networks serve medically-underserved communities; however one is primarily rural and one primarily urban. Results: Our goal in this analysis is to describe baseline characteristics of participants and examine setting-level differences. CBPR was a critical for recruiting networks to the trial. Patient respondents were predominately female (61.3%), African-American (66.5%), and earned < $1200 per month (87.1%). The rural network sample was older; more likely to be female, white, disabled or retired, and have a higher income, but fewer years of education. Conclusions: Variation in the samples partly reflects the CBPR process and partly reflects inherent differences in the communities. This confirmed the importance of using CBPR when planning for eventual dissemination, as it enhanced our ability to work within diverse settings. These baseline findings indicate that using a uniform approach to implementing a trial or intervention across diverse settings might not be effective or efficient.
Introduction
Colorectal cancer (CRC) is the second most common cancer and the second leading cause of cancer-related death in the United States [1] . Routine screening and resultant early detection through a range of strategies (colonoscopy, fecal testing, etc.) [2] are both effective and cost-effective in reducing CRC incidence and mortality and improving survival. Five-year survival for localized CRC is around 90%, but is lower with later-stage detection [3] . CRC incidence and mortality rates have declined over the last few decades yet screening rates remain relatively low and improvement is needed. Only 59% of adults are up-todate for CRC screening, well below the Healthy People 2020 target of 70.5% [3, 4] . There are disparities in CRC screening, mortality, and survival by race, ethnicity, and socioeconomic factors such as income and insurance [5] [6] [7] [8] [9] [10] [11] [12] [13] [14] [15] .
Much of what we know about CRC screening comes from research in urban areas [5, 11] . While fewer studies have focused on rural areas, data suggest that some rural residents face CRC disparities, including higher CRC mortality than urban residents [16] [17] [18] [19] [20] [21] . Recent studies have shown that compared to urban residents, rural residents are less likely to have ever been screened for CRC [22] or to be up-to-date with screening guidelines [23] . However, few interventions have been designed for, evaluated in, or disseminated to rural settings. Rural residents and communities are particularly under-represented in research studies on CRC screening interventions. This may contribute to ruralurban CRC disparities [24] .
To address the under-representation of CRC screening research and known screening disparities in rural settings, we designed an intervention trial to promote CRC screening in rural and urban federally qualified health centers (FQHCs). This trial was carried out as part of https://doi.org/10.1016/j.conctc.2018.02.005 Received 31 July 2017; Received in revised form 15 February 2018; Accepted 27 February 2018 the Program for the Elimination of Cancer Disparities (PECAD), an NCIfunded Community Networks Program Center. We planned this as a practical clinical trial [25, 26] that was grounded in CBPR [27] . CBPR is a collaborative research approach that allows for participation in all aspects of research by the community affected by the health issue being studied [28] . CBPR may be particularly useful when implementing evidence-based interventions to new settings. Essentially, our community partners were involved in determining every aspect of the study, including study design and planning, recruitment and data collection, as well as intervention selection and adaptation. The inherent differences across settings, particularly rural-urban differences, can make standardizing trial protocols and interventions challenging, but embracing these differences and enabling participation from both rural and urban settings may support successful recruitment, increase the likelihood of intervention success and sustainability, enhance generalizability of findings, and increase the potential for dissemination.
Our goal in this analysis is to describe baseline characteristics of networks and participants to quantify differences between the networks, including the differences in the CBPR related procedural and process factors and how those affected the conduct of the trial. Understanding site differences will allow us to adapt interventions to enable implementation and maximize dissemination. It also will help us adapt future trial procedures to be adaptable to heterogeneous settings.
Methods

Study design
This was a cluster randomized controlled study designed to increase the rate of CRC screening among patients at urban and rural FQHCs. As part of the CBPR approach, PECaD's colon cancer community partnership and the Disparities Elimination Advisory committee (DEAC), which both include community, clinical, and university representation, provided guidance in study design and planning. Health center administrations and primary care providers were involved in planning and implementing the study, including shaping strategies for recruitment and data collection at their sites, and selecting intervention strategies from a "menu" of evidence-based options. These strategies were then tailored to fit each intervention health center, based on discussions with center leaders and local health care providers regarding the logistics and feasibility of each intervention. All procedures and materials were approved by the University's Institutional Review Board and by the administration of each participating health network.
Study population and recruitment
Health centers (n = 11) were recruited on a rolling basis among FQHCs in metropolitan St. Louis and rural southeastern Missouri. To be included, health centers had to be willing to be randomized to the intervention or control group and to allow the research team access to managers/directors, patients, and providers. To evaluate the intervention, we recruited patients for a self-report baseline survey, with followup at 6-and 12-months post-baseline. Participants were eligible if they were English or Spanish-speaking, and age 49 or older. No other inclusion criteria were applied.
While geography (rural versus urban) was a primary defining difference between the two health networks, it was not the sole differentiating factor. To best acknowledge the multiple differences between networks, rather than reducing the networks to a single geographical difference, we chose to refrain from identifying them as "rural" and "urban" and instead label them as network A and network B.
Network A, in the rural area, had sites located an average of four hours from the study headquarters at the university. The administration requested that participants be recruited by mail, indicating that with small waiting areas and fewer patients per day, in-person recruitment would be inefficient and could create challenges for center staff.
Through a Memorandum of Understanding, Information Technology specialists generated an automated query that selected patients seen at the health centers in the last 36 months who were English or Spanish speaking, had contact information listed, and were 49 years or older at the time of the query. This list was used to mail an IRB-approved study information sheet, survey invitation, and the option to complete the survey by mail, online, or by telephone.
Network B, in the urban area, had health centers close to the university offices (all practice sites were < 6 miles away). The administration required that the study team recruit participants in-person from the health centers' lobbies. As instructed by the health center administration, research staff set up a table in the main waiting areas, and provided pamphlets and verbal information about the study to patients who indicated interest.
The resulting study population consisted of a total of 490 consented participants across 11 sites. Of those participants, 7 were excluded from the analysis (4 duplicate enrollments, 2 ineligible at baseline due to age, and 1 incomplete enrollment), leaving 483 participants for this baseline analysis. All participants received a $20 gift card for completing the baseline survey.
Participant survey
Survey items were drawn from pre-existing measures and items used in our prior studies. Where possible, standard measures from national surveys (e.g., HINTS, NHIS, BRFSS, and CAHPS Health Plan Survey) were used, with some modifications to fit the study and improve comprehension. The surveys were pretested internally for length, comprehension, and skip patterns.
Demographics
Relevant demographic measures included gender, month and year of birth (and age), race/ethnicity, monthly income, employment status, and years of education.
Health insurance and utilization
Participants were asked whether they had health insurance and type of insurance; whether they had a usual source of care; and number of visits to a doctor's office, emergency room, or urgent care in the last 12 months. We also asked whether they had delayed or not gotten care because of cost, lack of transportation, or because of the way they thought they would be treated.
CRC screening
Screenings for CRC with fecal occult blood test/fecal immunochemical test (FOBT/FIT), sigmoidoscopy, and colonoscopy were assessed with measures based on Vernon et al. [29] . Participants were asked if they had ever had each test, when they completed their most recent test, if they knew when they were due for their next test, and, for FOBT and sigmoidoscopy, how many tests they had in the past five years.
Based on feedback from network A, we modified the survey slightly for participants from their sites. Specifically, staff at network A indicated that recruitment would be better for a self-administered multimodal survey than for one that required completion by phone. They also requested a shorter survey with a lower reading level. Truncated versions of the survey were created for network A to reduce the reading level and to allow for self-administration by mail or internet. However, key measures analyzed here were asked the same of participants at each site.
Data analysis
Descriptive statistics from the baseline survey were calculated through SPSS. Bivariate associations were tested to determine differences in patient populations between the different health networks, using χ2 and t tests. Logistic regression was used to estimate odds ratios and 95% confidence intervals of CRC screening by network. Confounding was explored by adding variables individually and in combination to the logistic regression models and then comparing the resulting point estimate for network status to a model including only network status. Variables that shifted the point estimate by > 5% for most outcomes were retained in the model. We considered potential confounders in three categories: 1) those whose distributions may have been influenced by the CBPR process at each network, particularly the mailed surveys (e.g., age and sex); 2) those that differ inherently between rural and urban locations in Missouri (e.g., race); and 3) those typically associated with screening (e.g., insurance and having a regular doctor). Records with missing data, reported as "don't know" or "refused" were not included in these analyses (n = 474, 98.1% in the final sample). Sensitivity analysis was conducted, excluding the participant who was > 85 and therefore not age-eligible for CRC screening. The results did not change the direction of significance thus we report the whole-sample findings.
Results
Participants in this study were recruited from health centers within two separate networks, one urban and one rural. Our goal in this analysis was to describe the baseline characteristics of participants and settings, as well as differences across networks. Even though one network was rural and one was urban, we refer to these health networks as network A and network B because the differences between the two networks and the study samples extend deeper than geographic location. Fig. 1 shows the CONSORT diagram detailing participant recruitment. Table 1 describes the setting-level differences behind the participatory processes utilized in this study and the setting-level differences in the study procedures between the health networks. Network A was a new research partner with no previous research experience with the University. This system consisted of 7 separate centers with an average distance of 175.3 miles from research study staff. These centers were spread across a rural area, and were approximately 45.0 miles from each other. Health center administration advised that they used FOBT as their primary CRC screening method. During the CBPR process, this center requested that the study team extend the survey invitation to their patients via mailed letters. Initially 625 patients at network A were invited to participate in the study. Seven were deceased (indicated by returned mail), 92 declined enrollment, 294 did not respond, 76 letters were returned to sender, with 156 completing the baseline survey. Of 156 respondents, 141 completed the survey by mail, 14 by telephone, and 1 completed the survey online. Each version of the survey for network A used the same wording.
Setting characteristics
Publicly available data from Health Resources & Service Administration's (HRSA) Health Center Program show that the majority of Network A's patient population is Non-Hispanic White (70.6%), with 88.8% having incomes at or below 200% of poverty and 49.3% with incomes at or below 100% of poverty [30] . Of their total patients 31.4% were uninsured and 49.6% publicly insured through Medicaid and/or Medicare [30] . For CRC screening, 21.8% were reported as up-to-date with CRC screening guidelines [30] .
Network B had an existing partnership with the university research team and had been a recruitment site for previous studies. This system consisted of 4 separate centers in an urban area, with an average distance of 5.3 miles from research study staff and all were relatively close to each other (average distance < 5 miles). The health center administration advised that their providers relied more on colonoscopy as opposed to other modalities of CRC screening. At network B, 327 participants were recruited in person at the health center and completed the survey. Because the recruitment approach relied heavily on participants approaching the study staff to demonstrate interest and we were unable to assess eligibility status of those who did not approach, we are unable to calculate a response rate.
HRSA 
Demographic characteristics and healthcare utilization of the study population
The mean age for the overall sample (N = 483) was 57 years (range 49-88), 61.3% were female, 66.5% were African American, 87.1% reported a monthly income below poverty, 31.2% had not finished high school, and 68.5% were unemployed or disabled ( Table 2 ). The majority of respondents (80.9%) reported having a particular health care provider, and 46.1% had visited the ER or urgent care in the past 12 months. Most (71.6%) reported having health insurance, of which 89.4% had solely public insurance. Most of the population had been screened for CRC (65.2%) in the past, most commonly with colonoscopy (50.6%), followed by FOBT (37.7%) and sigmoidoscopy (10.4%). Only 46.3% were up-to-date with any CRC screening per current guidelines (limited to adults age < 85; n = 482) (see Table 3 ).
Comparison of the study population by health network
A stratified analysis was conducted to examine whether there were differences between the two networks in sociodemographic characteristics, healthcare utilization, and CRC screening. Compared to participants from network B, the 156 participants from network A were older (mean age, 62 vs. 55), and more likely to be female (78.8% vs. 52.9%), white (75.8% vs. 13.4%), have an income over $1200 per month (19.6% vs. 9.8%), have a particular health care provider (92.4% vs. 75.8%), have any health insurance (76.9% vs. 69.0%), and among those insured, more likely to have private instead of public health insurance (14.7% vs. 8.5%, Table 2 ). Network B participants were less likely to have visited the ER or urgent care for their health care needs (33.5% vs. 52.0%) or to have put off seeking medical care because of transportation difficulties (11.1% vs. 24.8%, Table 2 ).
Participants at network A were also more likely to have ever been screened for CRC using any test (87.8% vs. 54.4%; OR = 6.04, 95% CI: 3.56-10.22), and to be up-to-date on their screening (66.0% vs. 37.0%; OR = 3.31, 95% CI: 2.22-4.94). These differences attenuated, but remained significant, after adjustment for age (OR: 3.13, 95% CI: 1.75, 5.60 for ever screening, OR: 2.19, 95% CI: 1.39, 3.45 for up-to-date screening), and strengthened slightly after adjustment for race. Adjustment for insurance status also caused some estimates to attenuate or strengthen, but all remained statistically significant. Further adjustment for gender, income, education, employment status, having a particular doctor, visiting the emergency room or urgent care for healthcare needs, and putting off medical care due to transportation issues did not influence the estimates for ever or up-to-date screening (see Table 3 ).
Discussion
The purpose of this analysis was to identify differences between the two health networks that participated in the trial. In doing so, we aimed to validate the inclusion of diverse settings and the value of CBPR when striving for generalizability and maximizing dissemination potential. True to CBPR [32] [33] [34] , we engaged community members (in this case, community clinicians) in a joint process across all phases of the research. We focused engagement efforts on clinicians and health center staff because the intervention was primarily aimed at health center environment, processes, and activities. Patients were represented in our project through our existing community partnerships -the Colon Cancer Community Partnership and the Disparities Elimination Advisory Committee. Each of these groups provided input and feedback during the development of the proposal and received regular updates on the project. We met with health center leaders and key representatives (as determined by the health centers themselves) to discuss the study and their interest in participating. To respect the already limited time and resources of health center personnel, we relied on the health center leaders to decide who should be involved in discussions 
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regarding recruitment and data collection methods and met with these contacts as directed by our health center contact. Our community health center partners adapted the study methods to their network and participated fully in the development and planning of recruitment and data collection activities. We also allowed health centers to determine the extent of their involvement and time they dedicated to the process. This is particularly important in resource-limited settings like FQHCs where personnel may not have time to spare. Per the design, partners were able to select and modify intervention strategies, based on an evidence-based intervention "menu" presented to health center leaders by research staff that we jointly implemented at the centers randomized to the intervention condition. The objective was to implement strategies that would work in "real world" settings and test an intervention product that was feasible and appealing to participating sites, and could be disseminated in future studies. Below we highlight several "take-home" points from our study.
Using CBPR increased the diversity of the settings in which we implemented this trial
Two health networks, totaling 11 federally qualified health centers, agreed to participate. Both health networks are FQHCs that cater to medically underserved populations, the majority of whom live below the poverty level and are uninsured or under-insured. Network A was located in a rural setting, with seven small centers widely dispersed over four rural medically-undeserved counties that have well-documented and persistent economic and health disparities. This site is a new community partner, and many patients had not previously participated in research studies. The average distance of these centers from research staff in St. Louis was 175 miles. The distance made in-person visits challenging and participants might not have been familiar with the university's research efforts. Network B, in an urban setting near the university, has four centers within the city limits. The urban centers have a higher patient volume and the study team has partnered with these sites multiple times over the past several years. Patients at these sites were often familiar with the specialty medical services available from the Medical School and with research study participation.
Working with diverse settings, and the diverse patients within them, can increase potential for future dissemination
There were differences in demographic characteristics and healthcare utilization between the two networks. Network A showed a slightly older population, a higher proportion of respondents who were female, white, and who had not finished high school. They also had fewer participants who identified as unemployed, but more that identified as retired or disabled. The participants from the rural network A were more likely to have a usual health care provider and less likely to visit the emergency room or urgent care for their health care needs. This is perhaps due to the relative scarcity of urgent care and emergency services near their residences or the distances they had to travel to get there in this medically underserved region. Rural participants were less likely to mention putting off getting health care due to lack of transportation compared to the urban participants. This may reflect differences in the accessibility of primary and specialty care in rural versus urban settings or the availability of personal modes of transportation. Additionally, the results showed that compared to urban areas, in rural sites, FOBT was more common than colonoscopy, which was consistent with what the network administration had indicated. This, too, may be associated with availability or accessibility of specialty care, including colonoscopies [14, 17, 23] . Again, differences in participants across sites go deeper than geographic labels of rural and urban, but these contexts cannot be ignored. CBPR and adaptable procedures enhanced our ability to embrace and work with these differences.
4.3.
The participatory process -allowing health centers to have a voice in the procedures-allowed us to successfully develop a new research collaboration with the rural network, improve the representation of rural patients in our study, and work toward reducing the research gap in rural screening interventions
Without using CBPR and without allowing adaptation, we risk having sites decline participation when the procedures are not acceptable or compatible with local context. With an increasing national emphasis on dissemination of evidence-based practices, interventionsand the trials that generate evidence -must be adaptable and flexible to fit the needs of diverse settings. The "one size fits all" approach may not be efficient or effective across settings and may, in fact, exclude some settings from being represented in research.
Adaptations amongst sites included method of recruitment and data collection to best fit not only the health center context but the patient population as well. Rural sites preferred a mail-based approach while the urban network felt that would not be effective. Our CBPR-grounded approach allowed us to embrace these differences rather than avoid them.
Working with the network to tailor the study procedures and intervention to the sites increased the chance that we could successfully recruit respondents but also that we could select and implement a sustainable intervention strategy. Because the intervention comparisons will control for the clustered trial design, between-network differences do not hinder our ability to evaluate intervention impact and thus remain a strength rather than a limitation.
There are challenges and limitations to integrating CBPR approaches into randomized intervention trials
We observed higher than expected CRC screening rates, perhaps due to our recruitment or data collection (self-report survey) methods. While only about half of survey respondents were "up-to-date" on screening (consistent with data reported by NCI and CDC through the State Cancer Profiles), we expected this to be lower given the underserved and economically disadvantaged characteristics of the population. We also did not expect CRC screening rates for rural participants to be higher than urban participants. However, with differing recruitment strategies at the two networks, the mailed survey invitation may have been more appealing to people already familiar with CRC screening or to certain demographics. On the other hand, the in-person recruitment and data collection at network B would have reached only those persons who had reason to be in the health center on a day when study staff were there recruiting. While we varied the days and times of recruitment, this remains a limitation. Natural differences between the networks could also have contributed to these variations. The patientlevel differences by health network described here cannot be attributed just the differences to either population differences or to CBPR differences -it is a product of both.
Conclusions
These results add to our understanding of the value of integrating CBPR with randomized intervention trials, and the impact on generalizability and potential for dissemination. The application of CBPR enhanced our ability to recruit diverse sites and to recruit diverse patients within those sites. This is consistent with other authors who have reported benefits of bringing CBPR into clinical research. Greiner and colleagues examined data from several Community Network Program Center sites, and reported that following CBPR principles was associated with low study refusal and higher accrual [35] . Others have reported similar findings [36] . Similarly, a systematic review of 19 articles suggested that CBPR can enhance accrual of under-represented patients into clinical trials but called for additional research [37] . The differences between networks in our study affirm the use of participatory and adaptive implementation strategies for research and intervention. The dissimilar preferences of networks for recruitment may reflect the concerns of working in medically underserved areas and the need for flexibility to bring diverse clinics into research activities. It reflects trust and communication between settings and university researchers. It is likely that the rural network would not have participated at all in the trial had we not listened to their preferences for recruitment and data collection and instead had required specific strategies. Similarly, our urban partners would not have agreed to mailing out study invitations, and maintained that would have been ineffective in a patient population with frequent address changes (which was supported by our data on frequent address changes). Overall, our rural network looked different from what was expected based on the existing literature, giving evidence that not all rural populations are alike and again emphasizing the importance of participatory approaches. Further research into urban-rural disparities will be useful in better understanding the needs of both communities and implementing trials and disseminating effective strategies for engaging diverse communities in research and reducing cancer burden. CBPR and other flexible, adaptive approaches can improve inclusion of currently under-represented settings and small populations into our evidence-base.
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